cAMP-mediated c-fos expression in pressure-overloaded acceleration of protein synthesis in adult rat heart.
The aim was to determine whether proto-oncogene c-fos expression and acceleration of protein synthesis by acute pressure overload to the heart were coupled with a cAMP- and protein-kinase-A-dependent system in adult rat heart. Isolated adult rat hearts were perfused as Langendorff preparations at a constant aortic pressure of 60 mmHg. In the pressure-overloaded group, aortic pressure was raised from 60 to 120 mmHg for the time indicated. Agents that increase cAMP were added to the perfusate at an aortic pressure of 60 mmHg. Furthermore, a selective protein kinase A inhibitor (H-89) or a selective protein kinase C inhibitor (calphostin C) was administered before the elevation of aortic pressure or the addition of the agents. cAMP content or rates of protein synthesis were measured by RIA or the incorporation of [14C]phenylalanine into total heart protein, respectively. c-fos mRNA expression was determined by Northern blot analysis. Elevation of aortic pressure in beating hearts and arrested hearts increased cAMP content at 2 min of perfusion by 36 and 41%, induced c-fos mRNA expression at 30-60 min of perfusion by 4.8- and 2.0-fold, and accelerated rates of protein synthesis during the 2nd hour of perfusion by 39 and 41% over control levels, respectively. Glucagon, forskolin or IBMX mimicked increases in these parameters by elevated aortic pressure. H-89 prevented these changes by elevated pressure overload or exposure to forskolin or IBMX in arrested hearts. On the other hand, calphostin C prevented the pressure-induced increases in c-fos expression and protein synthesis rates in arrested hearts. These results suggest that c-fos expression induced by acute pressure overload may be coupled with increased cAMP content and protein kinase A activity in addition to increased protein kinase C activity in adult rat heart.